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Entomopathogenic activity of a variety of the fungus,
Colletotrichum acutatum, recovered from the elongate hemlock
scale, Fiorinia externa
#>AJ	)	&1@35;9=>1+D5B;1=1 >C;9@C35%	)1@:5@&1@71@5B+:9==5@ 1=4*>A1==1
 9>@41=>

5?1@B<5=B>6);1=B1=4+>9;+395=35=B><>;>7G*5A51@38%12>@1B>@G,85-=9D5@A9BG>6.5@<>=BC@;9=7B>=.,
-+

";;9=>9A'1BC@1;!9AB>@G+C@D5G9D9A9>=>69>49D5@A9BG1=43>;>7931;=B><>;>7G81<?197="%
-+
Abstract
=LE>8C<G@QFFK@:@EGFGLC8K@FEJF= Fiorinia externa !<II@J#<D@GK<I8@8JG@;@;8<@E=<JK@E>?<DCF:BKI<<J	 Tsuga
canadensis '8II@SI<+@E8C<J+@E8:<8<@E=FI<JKJF=K?<)FIK?<8JK<IE0.?8J9<<EI<:<EKCP;<K<:K<;/?<:LII<EK
BEFNE;@JKI@9LK@FEF=K?<<G@QFFK@:JG8EJJ@K<J@E)<N4FIB	+<EEJPCM8E@8	)<N%<IJ<P8E;FEE<:K@:LK Colletotrichum
acutatum .@DDFE;JM8I fioriniae (8I:<C@EF8E;"FLC@M8IEFM@E<;@K+?PCC8:?FI8C<J+?PCC8:?FI8:<8<N8JK?<DFJK
GI<M8C<EK=LE>LJI<:FM<I<;=IFD@E=<:K<;J:8C<J@F8JJ8PJ@E;@:8K<;K?8KK?@J C. acutatum M8I@<KP@J?@>?CPG8K?F><E@:KF
F. externa(FIK8C@KPI8K<JF=
8E;N<I<F9K8@E<;=FI F. externa :I8NC<IJ8E;J<KKC<IJ	I<JG<:K@M<CP.@>E@=@:8EKCP
CFN<IDFIK8C@KPC<M<CJ	X	N<I<F9K8@E<;N?<EK?I<<FK?<IJG<:@<JF=@EJ<:KJN<I<8JJ8P<; C. gleosporioides ?8J8CJF
9<<EJ?FNEKF?8M<G8K?F><E@:8:K@M@KPKFN8I;J8J:8C<@EJ<:K/?<;8K8JL>><JKK?8K C. acutatum M8I fioriniae =IFD F.
externa <G@QFFK@:J@EK?<0.	8E;K?<GI<M@FLJCPI<GFIK<; C. gloeosporioides =JG ortheziidae :8LJ@E> Orthezia praelonga
<G@QFFK@:J@EI8Q@C	D8P:FEJK@KLK<;@JK@E:K9@FKPG<JF= Colletotrichum K?8K?8M<8KK8@E<;K?<89@C@KPKF@E=<:K@EJ<:KJ@E
8;;@K@FEKFK?<:FDDFECPI<GFIK<;GC8EK?FJKJ
Keywords: 6C=71;5?9H>>B93 Tsuga canadensis Orthezia praelonga
Correspondence: 1#<1@35;9=>C13	?B
Received: '>D5<25@
I Accepted: #1=C1@G
I Published: ?@9;

Copyright: ,89A9A1=>?5=1335AA?1?5@	/5CA5B85@51B9D5><<>=ABB@92CB9>=	;935=A5B81B?5@<9BAC=@5AB@93B54CA5?@>D9454B81B
B85?1?5@9A?@>?5@;G1BB@92CB54	
ISSN: 

I.>;	'C<25@
Cite this paper as:
&1@35;9=>#) >C;9+)1@:5@%+:9==5@& 9>@41=>*	
	=B><>?1B8>75=9313B9D9BG>61D1@95BG>6B856C=7CA Colletotrichum acutatum,
@53>D5@546@><B855;>=71B585<;>3:A31;5 Fiorinia externa	 ??	 Journal of Insect Science 1D19;12;5>=;9=59=A53BA395=35	>@7
	
#>C@=1;>6"=A53B+395=35.>;	I@B93;5 &1@35;9=>5B1;	
#>C@=1;>6"=A53B+395=35IEEE	9=A53BA395=35	>@7 Introduction
/?< <8JK<IE ?<DCF:B	 Tsuga canadensis ' 8II@SI<
+@E8C<J +@E8:<8<	 8 :FDDFE JG<:@<J @E =FI<JKJ F= K?<
)FIK?<8JK<IE 0E@K<; .K8K<J @J @E ;<:C@E< *IN@> <K 8C


 /?< @EM8J@M< <CFE>8K< ?<DCF:B J:8C<  #.	 Fiorin-
ia externa !<II@J #<D@GK<I8 @8JG@;@;8<	 ?8J 9<<E @;<E

K@=@<; 8J FE< F= K?< :8LJ8C 8><EKJ F= K?@J ;<:C@E< '8D9;@E
<K 8C 

 KK<DGKJ KF :FEKIFC K?@J G<JK ?8M< EFK 9<<E
JL::<JJ=LC /?< LE@HL< J?@<C;
C@B< :FM<I F= K?< J:8C<
GIFM@;<J GIFK<:K@FE =IFD :FEK8:K @EJ<:K@:@;<J	 E8KLI8C <E

<D@<J 8E; 8;M<IJ< :C@D8K@: :FE;@K@FEJ <:8LJ< F= @KJ ?@>?
I<GIF;L:K@M< I8K<	 <M<E N?<E DFIK8C@KP <O:<<;@E> 

F::LIJ	 GFGLC8K@FEJ HL@:BCP I<9FLE; 8I8EPFM@KJ 
%F?EJFE8E;'PFE
$E 

 8 =LE>8C <G@QFFK@:	 N?FJ< ><F>I8G?@: GF@EK F=
FI@>@E N8J LEBEFNE	 N8J I<GFIK<; N@K?@E K?< GFGLC8K@FE
F= F. externa @E K?< (@8ELJ -@M<I "FI>< +I<J<IM< @E <;

=FI;	 )4 (:CLI< 

 .:C<IFK@8 N<I< =FLE; :FE:<8C

@E> K?< 9F;@<J F= 8;LCK DLDD@=@<; J:8C<J  M@;<E:< F=
K?@J @E=<:K@FE N8J =FLE; 8DFE> J:8C<J @E  ;@==<I<EK J@K<J
@E )<N 4FIB	 +<EEJPCM8E@8	 FEE<:K@:LK 8E; )<N %<I

J<P  :FDGC<O F= <EKFDFG8K?F><E@:	 G?PKFG8K?F><E@:
8E; J8GIFG?PK@: =LE>@ N8J DFIG?FCF>@:8CCP 8E; DFC<:L

C8ICP @;<EK@=@<; 8J 9<@E> 8JJF:@8K<; N@K? K?< ;@J<8J<; @E

J<:KJ (8I:<C@EF <K 8C 

8 *E< JG<:@<J	 Colletotrichum
acutatum M8I fioriniae M8I EFM @E<;@K (8I:<C@EF <K 8C


	 N8J ;FD@E8EK @E K?@J :FDGC<O 8E; :FEJ@JK<EKCP I<

:FM<I<; @E F. externa GFGLC8K@FEJ @E DFJK F= K?< <G@QFFK@:
CF:8C@K@<J
(<D9<IJ F= K?< ><ELJ Colletotrichum 8I< BEFNE 8J :FJDF

GFC@K8E GC8EK G8K?F><EJ .I<<E@M8J8GI8J8; 8E; /8C?@E?8J


	 D8EP F= N?@:? :8LJ< 8EK?I8:EFJ< @E J<M<I8C :FD

D<I:@8CCP @DGFIK8EK :IFGJ PIE< <K 8C  '8I;E<I <K
8C  &?8E 8E; #J@8E> 

 #FIFN@KQ <K 8C 


3@8F <K 8C 

 '@K<I8KLI< FE K?< G?PKFG8K?F><E@:
><ELJ Colletotrichum 8@C<P 8E; %<><I  +ILJBP <K 8C



 @E:CL;<J 8 J@E>C< I<GFIK F= K?< JG<:@<J C. gloeo-
sporioides :8LJ@E> J@>E@=@:8EK <G@QFFK@:J @E K?< J:8C< Orthezia
praelonga FL>C8J  #<D@GK<I8 *IK?<Q@@;8<	 8 D8AFI
G<JK F= :@KILJ @E I8Q@C /?@J =LE>LJ	 C. gloeosporioides = JG
ortheziidae @J LE;<I :FDD<I:@8C ;<M<CFGD<EK =FI D8E8><

D<EK F= O. praelonga <JE@B 8E; !<II8Q 


 /?< <G@QF

FK@: :8LJ<; 9P C. acutatum M8I fioriniae @J K?< J<:FE; I<GFIK
F= 8 D<D9<I F= K?@J ><ELJ @E=<:K@E> 8 J:8C< @EJ<:K /F LE

;<IJK8E; K?< IFC< F= K?@J =LE>LJ @E K?< F. externa <G@QFFK@:	
K?< M@ILC<E:< F= C. acutatum M8I fioriniae KF =FLI @EJ<:K JG<

:@<J =IFD K?I<< FI;<IJ #<D@GK<I8	 '<G@;FGK<I8 8E;
/?PJ8EFGK<I8N8J<M8CL8K<;
Materials and Methods
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=B><>?1B8>75=93
6C=79
Colletotrichum acutatum D1@	 fioriniae D1@	=>D	9=549B	
C. a. fioriniae
!+ Fiorinia externa &>8>=:'0 

C. acutatum D1@. fioriniae !+ Fiorinia externa 1G25@@G%1=5'0 

C. acutatum D1@	 fioriniae !+ Fiorinia externa A>?CA'0 

C. acutatum D1@	 fioriniae !+ Fiorinia externa /1@4)>C=4*9475
*5A5@D1B9>='0


C. acutatum D1@	 fioriniae 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
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